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(54) FLUORESCENT DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
element for simply generating an arbitrary light at low cost. 
SOLUTION: A LED chip 25 is mounted on a recessed part 



of an SMD package 24, A bonding wire 27 electrically 
connects a lead 23 to a chip 25. The recessed part is filled 
with, for example, a resin 28. A film 29 containing 
fluorescent material is mounted over the recessed part of 
the package 24. Light A emitted from the chip 25 is 
outputted outside the package 24 through the film 29. Here, 
the fluorescent material in the film 29 is excited and a light 27 
B in a color determined with the fluorescent material is 
outputted from the film 29. Thus, light C in a specified color, 




being mixture of the light A and the light B, is observed by _ f { 

an observer. 26 25 
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KlfrS L E D7 VT'Ot^lC^^Tf^T^o 

[0 0 5 0] *&LED^7"4 ll«:y-F4 3*iaS 
IXmm&ktZt, LEDf-v74 t& 
ft4 7#Mf£ft£o C<D*&tt4 7«\ 7^;UA4 5 
SISftLT, LED^yyf^^ffl^tlSo ll 
X\ 7-{JVk4 5&, Y AGMytW^thX^Zfc®, 30 

4 8i5/!St«*n«o LED^X/frfctt, 

3fc4 7 tit§0t4 Bfcjg&Lfc^ Sfeft4 9# 

[0 0 5 1] £©LED?y7©^Uy Hi, *ft>l£4 
7tfLEDf-y7°4 1 fr&Ui£3ftT*^7>f ;W* (Y 

ffiftnrv^^tcfej& 0 cose 0g**& ubki 

5 mnytmme^zs-ft 54 ds 7 ^ ;i>a 45® 
rt?«fer»tfp ! ot^<^D, ii«oftgt<fce> 40 

[0 0 5 2] CCT?, §t^£^t?7Y;W,4 5&, * 
1^7^2,4 5tDp n nMtHt#f!n^^aSo 

[0053] *^©LED^y7ii:J;n^ 7 
*;W*4 5©ffl§u m«\ 7>r;W*4 5fiie#Sns 
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6 &iPo It t ©£ i L E D 9 yT'TMJ&f 3 ttff 
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D^>y74 1^33) eoM^ffiMSit^tJttJL^ (7^ 
tlS*Tt5ft», £fttLT©LED977©fiffH££ 
[00 5 5] 0 9 © L E D y y 7©Sil7JiS teo 

v^:pij!<r§ 0 £?\ 01 of^f^tc, 7v»;f?- 

vy#yTjy?\Z&*), LEDf-774 
3±tC^T§o 

[0 0 5 6]^, HI lK^tA^t, U-K4 3K 

-F4 3E^IM£ft5tHSi©aii^ LED^T* 
4 1^6W^^n§)t^lt$^ LED9y7 , ©Mffi 

So 

[0 0 5 7] toft, m 1 2"Ofct«fc'5fcN LED^y 
7©^'^^^, U-F4 3fcJ:D«^«tiS 
[HIg|5±t^ RGBftiT, milO^&«f»5ftii>0^ 
tt«S07^A4 5^«i*ftSo 7^;VA4 5ti, 

tf, z<D^mz a •? , u - f 4 3 k <fe 

[0 0 5 8] If^c, KIi 3}c*T±?fc, «4 6{c 
U-F43©-»] (LED^y74 1 

[00 5 9] [31 3»«] M 1 4 H\ »i3©^ 
3^«©^^i^ t :lt3SLED7y7 > ^tTV^So C© 
LED5y7t, ±^©M2^ffi©^M{-W^§LED 

fcG a N^tfeL E D^>y 7^V^«ffl (X'i^l 
10 LED7y7^MLTi/^ 0 
[0 0 6 0] *^SS©Jf«lt-5LED9y7fi, ± 
3>!;©^2 < «©^}CiI^§LED7y7 , tit^ ffl^ 

[00 6 1] 2 *<D U - K 5 3 a, HVHC*r^t^H 
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«»WF±Rtfn CAV-F) «€fi^>yF±^ 

[0 0 6 2] LED^^y75 1©W^75 2ti, U 
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*©U-F5 3fcS§oT|Hii$nSo ^SD, Wfe^4 
714, LED^-y75 1 ©«ffi (tl^M?n§ffit 

smij©iI) ^5^©±^^oTSj£i^nso 
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7^LEDf-y75 l^tftfj£ftTfrB7^2>, (Y 
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^©feiS©tieot ft^< ao, ffl^ffloftSKJ:^ 
T\ -£©&il£FM3l u WIS e: ^ t «„ 

[0 0 7 0] CilT% ^£tt#m57>f;kM5tt, * 

tSo C©fti6, «J3©LED7y7 , ©^3I.T©^ 

^»7-fJUA4 5©fl^4ffflfei^t^Mfc&£o 
[0 0 7 1] Sft, *^HJ3©L E Vyy7\tX.m, 7 
^/VA4 5©ffifL 7-f;W*4 Sfit^ftS 
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[0 0 7 8] LED^y7^ JaT©£3&$J&£WL 

tj&tu ^©cagptc^ 2^©u-F2 

^ftafflLTV^So -#iJ©U-F2 3±ttt, UV- 
LED^-y7 , 2 5AtfJ9«*tU UV-LED^ 
^72 5Att, rat] ((i^f±\ f^-Xh) 2 6fc£ 
D-M'J©U-F2 3lCH^tiT^5o 
[0 0 7 9] UV-LED^-7^2 5A£U~F2 3 
^ fsyrj y$74^ 2 7 D*5t«fc882ftT 

V^o SMDA>y^— 72 4©[HI«C^ »2 8^ 

gj?±^tt, z. <om%%£&w> 74*2*2 9 t>mmz 
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[00 80] ftfc, SUDAy^i?2 4<omHPHC 
It, *§}fig2 8£Sffc;£-ftc, fttiir 
■r) 1-cU £©®l£f^ N 2 ^Ar&^WMMX 

to 08 1] 7^;^2 9tLTli, Rftim 7v>y 
2 ^ b % £W^llftl£lta$©7^A©f(L 

v^tiS, 7-f;W*2 9(i, g«\ >v-;*^2S'- 

;k ffi&H©^(c<fcD, SMD/W— 72 4©# 10 

[0 0 8 2] ^JgKOLED^^tcMtm 
L EDf-^^©'^^^ ±$©$JWg/t£fl 

[0 0 8 3] ^IC, 02O£#^lOO, 018Mf0 

1 9©L E Dyy7<DmHZO^~Cmt%o 
[0084] UV-LED^yy25AEU-K23* 

»6bT««*aXt*i:, UV-LED^y72 5A 
fr&ti, SR^6 1 *»(fi*sn«. c©SRW3K6 l ti, 20 

2 9ti, MAfcT, YAG&ftl**3A/e^Sfcik SBft 
#6 ltf7^l>A2 9[c^fc5^ 7^/VA2 9rt©*| 
Wfi^ft, 7^;l/A2 9^e>tt, 0iS.tf* m^fe 

i^2 4*^fc}\ i?r£fi©ft6 2tfHtfJ*ftS«. 
[0 0 8 5] £©£3!^ *^56©?g«lH:^5 L E D 
^y7T'{*> UV-LEDf-y72 5A*>57-f;kk2 
9tlnrt»»oT«W3l66 1«%»*n5ftft, 7^A2 

9 # s s ft^©fi£ g sum s c t *M$T*fc 

OSD, 7^JW*2 9SS**CfcO*^ ffl© 
ft W Lf#S LED ^ 7 7£»f £ C fcff T?£ 5„ 
[0 0 8 6] COLED^y7 , 0^'J7Mi. 
l^SMD^y^-7'2 4fW)UV-LED?-y72 
SA^tfiT^ftTTb^-^l'A (0»*l& Y A Gift 
&£My7Y;W0 2 9£l>M3S?©)mM*W 

-^fftnti^^fe5„ <Kogss, 7^ 

;l> A 2 9 rt©£tft{£©£;fS©^~--fr 54. li§7 ;PA 
[0 0 8 7] ClT\ StJtflc£#4r7^bA2 9l;t * 

©j?££^itc$f#*e^ 5 y ^y^yji u 

Z.tm$%o £©fci6, $fPJ3©LED777©ifi& 

» Wfe^4?7 ^ ^ a 2 9 ©fiRtat^t fcsi t a 

[0 0 8 8] gfc, *«DL E D577t £ttf& 7 
^;1/A2 9©1H 7^;VA2 9rt£^Stl5 50 



#12 0 0 1-345482 
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Sett*!?, ffl4©3&fcflSi:i:tfT?t 
ft & ©# 1 ^© L E D v 7 T^ftlfrr %<Lt1f 

T?£5. 

[0 0 8 9] $fe, 7^>l/A2 9£R!i9tfttSM©LE 

D^>y72 5AlS) ©MMtt^^^^WL^ (7 
*/UA2 91S2) ©fflgHM^ ^ft^nsaifflKfr? 
cfctf-pffSfcak ^f££LT©LED577©Mt 

[0 0 9 0] 01 8&tf01 9©LEDv>7© 

mmmc^-zmmt&o sf\ 02 ucm?*? 

SMDM-y^r-72 4©H«cBffiL/c- MiJ©U 

-f2 3±ics«bij mm, ig^-xk m&z* 
2 6^?itu mtr. £©Sf«ffli2 6±fc % u 

V-LED^y7 , 2 5A*»Kt«o ^©ISS, UV- 
L E D f- <y 7 2 5 A tt, -7JW© I) — H 2 3 HJg* 

[0 0 9 1] ^ [S!l2 2fu^t«t3ti:> UV-LED 
^•v72 5A±©p C7V-F) W«»/^FfcU-K 
2 3^^«U fr-A UV-l.F.lH->y72 5 
A±©n (*V-F) (RiMti^7Kt';-F2 3^*M 
P]WS#7f^^7^t (Mxtf, Au7^ 
■V) 2 7*mtSo 

[0 0 9 2] ^{c, H2 3fczRtJ:5R:, SMD^y^ 
-^2 4©l»fgl3rtfcti}^2 8^«tSo SMD 
Ay>r-i?2 4<DWmm\& UV-LED i-y 72 

>?2 4©Mffl'^<©) 1 fi^Eli$#Sfcfe©E^tb 

[0 0 9 3] C©ttx 02 4tC^-r<fc^fc, SMD/^y 
^-72 4©^DWL^ SMDM'y^-^2 

m%ft%$tS7 4 }Vk 2 9 &m,Ztl&o 7J)lk2 9 

[0 0 9 4] ^It'tt, SMD^-y^r-72 4 

©tHJg!5|*l{Ctt, SHj|2 8§^t^«2€fc^ M^t 

mt7j)VL2 9iz&m$-zntcm (^tr^) 
[0095] jaat, mskmxst. y-K7* 

- 5 7^<fc b , U - F 2 3 £f$r5£©J#ycK#T 0 fflif 5 
fcx H I 8 RtfH 1 9 3 & L E D y y7ft%$L 

[0096] m$ nnmm m 2 e ^ *^©i 

5t-S©^ltilMfc§L EDyy7^LTV^ 0 c© 
LED577U ±^©^4^M©MI (01 9#1) 
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\zmt>% led? y7<omm& t> , *©ft«tt, m 

1 9©3tM;£tft7Y^2 9£, Mffi$%$%&^ 

6 1 £®iK b&i^tmfr c t ft« U\ * 

ft, &Wft6 1 ©£fM±T&£#>, 7^;W,2 9A 
gft#, t^©Mt^£Ui^t>©£<rSft\ 
7 4 )\> k 2 9 A 3- h £1 LT& < Jl 
U\ 

[0 0 9 8] -31; D, 7^;UA2 9 AKMLTfct JKfl. 10 

jt©3®a$;g i o o%fci6<f scfcAflSStia. a 

[0 0 9 9] £©*§£, L ED^V^Bli, f?^)t6 

b§ l e D^y^tt, s 3 1 mm 3 2 icmt 

[0 10 0] £©<fc?f^ *^1©J»»3LED 
flSJBffiffcWtfc t> MM? f 5 o * fc, 3t is* L E D ^ y 

[0 1 0 1] 60s P2 6cDLED^y7^JfflL/c^ 
[0 10 2] 02 714, 02 6©LED^y7 , *fflV>fe 

im-p&So is ami, yvyim 
m) 2 1 Jiftua, fflStoLED^y^ru 
-f^tcffiffl^tiSo 1 ^©l e d 5 yy°t>\ mz 6t?B 

[0 10 3] 7 Wtffcffi»£*lfc®8W>L E D^y7 
Jricti, t^^A,£7^l/A2 9 B^fiKft§ 0 
7^A2 9B{i, llCli^ftT^So SS2 

1 £74}VI»2 9K<DMfc&s ?M (7,^-X) AWt 

[0 10 4] 7-f>W>2 9B©SiBi (LED^y^iliC 

itbrmmm) tea, t&*& a$©^{c<fe^ 

FJi£©3^, iH^, »^ if ^M^ti^ lift 
ft (XaTO^A^^VA) ilf©#?£ 

[0 1 0 5] 448, 7j)VL2 9BfcfU"t\ tff£©X 
[0 10 6] c©«fe5aai356^e»fcj;ft^ %M£ 

mm (Mms) *-w<t?&z£&T%, mm< 

«g©ftX^-Xft(caf)CT?*S. SKft2©a 
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l e d y yyftzmmmmm, 1 -ommm 
\z^2mmmmwf,t^£m^ a 

[0 10 7] M2 Sit, H2 6©LED5y7'^fflV^c 

m$m<Dm2m$>%. mm wmi, ^)ymm 
mm 6 4», m& (fi&a e 5 ©71^-2^$ 

t>tftf5nTV3„ S$(6 4±{a*, fflS©L 

ED^y^iBiJWtieilSftSo i^©LED9y7 
tf, m2 6k*t£5%Mft%%lsT^%ZL£li.-E5& 

[0 10 8] »©LED^y7>e,ti, 
ft 6 5fcfafroTMf£ftSo S*ft6 5tcti, 3t£© 
X^, IB^I, [IJ!;&HtdllX£nfcimft^£?7^ 
A6 6, 6 7A^t)^t5nT^So 

[0 10 9] 02 9&, 02 6©LED9>y»* 

*^ss©ig3MT*a&§o znmt. ummm 

[0110] sis (Mxfi 7uyb@^s^) e 4± 
{^i, p^a; si{©LED9y7OTj«fcmii$ti 

§ 0 ^©LED^yT 1 ^ H2 6fc^1-J:54*ja£* 
^tTV^Cfcttf 5S?t>av\ Sfi^6 H4, lit 
©LEDvy7^P>^ft6 5^[6j^otJM^tX^ 0 

nfeW*^^7^;i/A6 6, 6 7^ast)^e>nr 

[0 111] ^LT, 02 8Rtf02 9©g^SW«:fe 
Bttt, *R©v-*6 80i!«BWSna. sfe, « 
7^h) 6 l*LEDv>^*>&SSft6 St^Tffi 
MOBttt* A-fV-^ 14 a, 14 cS^HH^V 

-^1 4b*mi$n§ 0 

[0 112] ^©i^^LED^yy^ffl^fc^Tt^ 
(HI 2 7, M2 8Mf02 9) Kitltf, ffiSM* 

[0113] [*<om imniTMwsnmomm 

Tit, Wm?£hT, LED9y7 (GaNiffeL 
ED, UV-LEDftH) ^fflV^c^, dtltcfUT, 
mtJ, LD (Laser Diode ) *0!JitT^J:V>o ^ 

immitmmuit, mwwmf^hm, 

[0 114] ±$©$17^4^©^^ ^ 

ft^tt57^r;VA (»y-b) a, 3Bftg»©i*$i 

icfiiisna^ ±3i©i5^i©mii?tt, ^y- 
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[0 115] ±&oS&l7!SfB4*S©^igTli* Sfc)E 
£ % Stfty-bfcMs?^ B9*& «^fi^77 

ffi&fctfJfcS-tt lo©f§ft|^61i&©»y-b 10 

[0 1 1 6] 1^5ai«H:, IS© 
^*X£$l«f2MU (77^^ b) 

LfrU GSIAtf, l o©^e£)fr!I£ U £©ftifi 

x, mwm<&?fcLxi>&h\ 

[oii7] mmimmsmmwit^x, 

58Jfc*-Tti, flflAfcf, A 1 x I n y G a ,-»-, N, 20 
Bx Ga.-, N, S 1 C©30©lt^©9 ■£©'>&< 

(i, 0iJ*tf, 4 7 o nmttifc m SSflflBB (HHi: 

LTfi, 2 5 0-4 3 5 nm) (C#fiT5 0 
[0 l 1 8] $fc, tTO^CW^Att, SMfci?- 
;k ill, f7PV> *^J7Pt^yftH©Pli3m® 

& 0 y a c^»£#Cy l -D^ammto 

IS UvyttU b) «lia^ R G50 , G 

ceo , b (ff) ©5-&©i^ m cnecffi*^- 

[0 119] 

^OT^n^ fiCF©± 5 &?M£iTf fc^-et 

[0 12 0] fg^f (tfU«\ LED^ 

7) tmt<y-h%-mtLx^z>rcib, mztz, 

#^T£#-©f^fRX«^T, ftE©i£§ (&) © 
y7) 5&ffi0tts<:t^*e*s o ^t)x 

)l:i?MIMf, lo©^»?©&T*£Wc 

Sill Mfl1*f«Hfc^£ft3 0 

[0121] $xtc, 3^g|*il»©)£ti (79 5 

^ b ftM) (MA & L E D ? y 7) IC L 

TVSfcii), 3^©m&Vh£<, ^ ESAU< 50 
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So sft, u©»;{i, sfca, f?a 

& 7>i-5^yb^fflv^!iftmt^T, 

[0 1 2 2] Sfc, ^SftfBfcilim gflfrog^ 
3fci6, £fl^SK£l/C«>, gfi, SDK 

iwmmmmm 

im i ] *mom 1 »©?»»£ l e d 5 > 7 

[02] in© 1 1- 1 um^owmm a 

im 3 ] 0 1 0 2 © l e d v y^^mmwtm 

ItffiH. 

[[1 4 ] 0 1 &tf0 2 © L E D v y7©S}I-?3 ?* O-I 
[0 5 ] 0 1 Ml 2 © L E D 5 y 7©i^jg^©-X 

[a 6 ] a i stf @ 2 © l e d ^yfoMwmo -x 

IM 7 ] m 1 RtfH 2 © L E D y > ?0«!jfi#j£<D-I 

[ia8]iaiRt;isi2©LED5y 7©^ji^r^© x 

[09] ^f8W©^2^ffi©Wc[it>§LED7y7 
m 1 0] 09©L E D^^otBEfiffio-Igfca* 
[®ll]g!9©LED7 y^©HJfi^?£©-lS*^ 
[012]09©LED9 y 7©Sii77 j£ ©-X©S/r; 
[H13]09©LED9 y7©Mjg^S©-Xg*^ 
[014] 3 ^M©Jfm^cMt3 SLED7> 

[015]014©LEDv >7©S3S^a©-Xg^ 
[01 6] 01 4©LED5y7©S3a^©-X@^ 

[0i7]0i4©LED^ yyo>w&i]&<D-xm% 

[018] OSmOfa 4 ^fifi©^ffitg||^ 5LED7V 
7^,XT s Fffi0< ) 

[01 9] m 8©X I X-X I X^fc?a5ifM0o 
[0 2 0] 01 8M31 9©LED^y7©^Mffl- 
^^tWffi0 o 

[02 1] 01 8&tfSl 9©LED7y7©t0a#j£ 



(10) 8H200 1-34 5 4 8 2 

17 18 









[02 2] 018&tf01 9 0) L E D y y^<DWMft}k 


11,65 






1 2 


~Jyvi>y^ Y% 


[02 3] 13 1 8RZffM 1 9 (Oh E Dyy^OMWilk 






(0— XWtmtWMM* 


13, 14 a, 14b 




[02 4] HI 8$I?01 Q<Oh ED5 y/OMlafji'li 


15,61 




<o-xn%mtwmm« 


2 1 




[02 5] 01 8M/01 9<OhEDyy*f<OMWi}i; 


2 1 a 






2 2 




[02 6] &¥M<Oig5MM<D&WJZ-$lb2>l ED^y 10 


2 3, 4 3, 5 3 




/^^t»rffl0o 


2 4 




[02 7] 02 6©LEDvy^?lJfflLfcM7t-^g 


2 5, 4 1, 5 1 


L E D^yT, 


1 M^^-rgo 


2 6 




[02 8] 02 6<DL ED?y:/£fiJfflLfc3*)£^S 


2 7 










[029] 026<9LED5 y~?%%M L fcff&(&tf$i 


2 8, 44, 46, 54 


Mb, 




2 9, 2 9 B, 4 5 




11*1.-5 0 J 77 , yy71 r^MM7cTl«v 1 C^£'j.S7Kw : 








2 9 A 




[0 3 1 ] mmmmmmmmtm,, 20 






[0 3 2 ] 75 y * 5 ^ h «tt? n* £ <D^*flc 


4 2,52 
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